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(57) ABSTRACT 

A solid state image pickup device has: a plurality of pho- 
toelectric conversion elements for generating and accumu- 
lating electric charges corresponding to an amount of inci- 
dence light; color filters of a plurality of colors disposed on 
the plurality of photoelectric conversion elements; a control 
signal generating unit for independently setting for each 
color a charge storage time of the plurality of photoelectric 
conversion elements formed with color filters and generating 
for each color a read control signal of the plurality of 
photoelectric conversion elements; a reading member for 
reading electric charges from the plurality of photoelectric 
conversion elements for each color in response to each read 
control signal; a transfer member for transferring electric 
charges read by the reading member; and an output member 
for outputting electric charges transferred by the transfer 
member to an output circuit. 

19 Claims, 9 Drawing Sheets 
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TWO-DIMENSIONAL SOLID STATE IMAGE line (row). The horizontal transfer unit 12 transfers signal 

PICKUP DEVICE charges in response to two -phase transfer pulses ^Ul and 

(t)H2. Arrows shown in FIG. 8 indicate the transfer direction 

This application is based on Japanese patent application signal charges. 

No. 10-135415 filed on May 18, 1998, the whole contents of 5 The signal charges transferred by the horizontal transfer 

which are incorporated herein by reference. unit 12 are converted into a voltage signal by an output 

circuit 13 to be supplied to an external circuit as a signal 

BACKGROUND OF THE INVENTION OUT. The G, B, R light reception elements 1, 2 and 3, 

vertical transfer elements 4, read gates 5, 6 and 7, horizontal 

a) Field of the Invention transfer unit 12 and output circuit 13 are all formed on a 
The present invention relates to a solid state image pickup single semiconductor substrate SUB. 

device, and more particularly to a solid state image pickup FIG- 9 is a timing chart illustrating the operation of the 

device for taking a two-dimensional image. two-dimensional solid state image pickup device shown in 

b) Description of the Related Art f". j^/ ^^^nal *IC is an integration clear 
' ^ pulse which is used for mstantly drainmg (resetting) all 

A charge transfer type solid stale image pickup device or 15 ^j^^^^^^ ^ R, G and B to a drain. This drain is the 

so-called CCD solid state image pickup device has a plu- semiconductor substrate SUB. The solid state image pickup 

rality of photoelectric conversion elements disposed on a device has, therefore, an overflow drain structure which is 

two-dimensional plane at predetermined pitches, reads shown in FIG. 2 of Japanese Patent Publication No. 

charges generated by and accumulated in the photoelectric 5-236354. 

conversion elements, and outputs image signals correspond- 20 Referring to FIGS. 8 and 9, a pulse 19 in a signal (^V3 is 

ing to the charges. A color image sensor has a plurality of used for opening the read gates 5, 6 and 7 and reading signal 

photoelectric conversion elements and color filters of three charges in the light reception elements 1, 2 and 3 to the 

primary colors, red (R), green (G) and blue (B) formed on vertical transfer elements 4. The signal charge storage time 

light reception surfaces of the photoelectric conversion (integration time) i^^^ of each of the light reception ele- 

elements. 25 ments 1, 2 and 3 is determined by a period from the fall 

FIG. 8 is an enlarged plan view showing a portion of a timing of the clear pulse 16 to the fall timing of the read 

two-dimensional color solid state image pickup device pu se . 

according to prior art. Referring to FIG. 8, reference numer- Foir-phase vertical transfer pulses 20 2i 24 and 24 are 

als 1. 2 and 3 represent photoelectric conversion elements ^upphed as signals m, t)V2, ^V3 and ^V4. Signa charges 

ri. ■ r, 1 11 J r i_* *• 1 ,\ 30 are transterred by one transfer Stage of each vertical transfer 

fhereinartcr, also called a hght reception element). The , . . , i * ^ i 

^, , . . . 1^1.1, ^ ' element m response to one vertical transfer pulse. By 

photoe ectnc conversion element 1 labeled as G is a green repeating this operation, signal charges of one horizontal 

photoelectric convereion element (hereinafter called a G (^^^ transferred in parallel to the horizontal 

element) formed with a green filter. The photoelectric con- transfer unit 12 

version element 2 labeled as B is a blue photoelectric two-phase horizontal transfer pulse signals and 

conversion element (hereinafter caUed a B element) formed ^h2 control the transfer operation of the horizontal transfer 

with a blue filter The photoelectric conversion element 3 unit 12. Signal charges of one horizontal fine are transferred 

labeled as R is a red photoelectric conversion element in the horizontal transfer unit 12 during each period of the 

(hereinafter called an R element) formed with a red filter. signals ^Ul and (^H2 indicated by a rectangle with diagonal 

The photoelectric conversion elements 1, 2 and 3 are dis- lines. 

posed in a two-dimensional matrix shape at positions cor- ^ In the output signal OUT, a signal 26 indicated by a 

responding to pixels. The two-dimensional matrix is consti- rectangle with diagonal Unes is an output pixel signal output 

tuted of six rows LI to L6 and seven columns CI to C7. from the output circuit 13. Each rectangular block corre- 

Vertical transfer elements 4 are disposed between two sponds to a pixel signal train of one horizontal line. Pixel 

adjacent light reception elements along the vertical direction signals of the first row LI are output in the order of B, G, B, 

and transfer signal charges obtained at each light reception G, . . . , and pixel signals in the second row L2 are output 

element upward along the column direction. The vertical of G, R, G, R . , . 

transfer element 4 is provided with four transfer electrodes Since-the signal storage time t^^^^ is detemiined by the 

per one light reception element, the four transfer electrodes P^"°^ ^^^^ ^^^^ t"°^ng of the clear pulse 16 to the fall 

constituting one transfer stage. Vertical transfer elements of timmgof the read pulse 19, the color signal component ratio 

one column is constituted of transfer stages of one column. each of thrte^Srs ™ ''""^ sensitivity is used for 

Four-phase transfer pulses (bV3 and d»V4 are _ , r . - . i - . ..... 

applied via signal lines 8, 9, 10 and 11 to the four transfer . example if a white balance is set by using lUumina- 

electiodes of each light reception element. c?nn^^^V*' u ^J-^""^ *? lamp) or at 

^ . , , It.:. . • t . 5100 K (such as a fluorescent lamp) as reference light, a 

AG signal read gate 5 shown hatched readssignal charges 55 p^per signal component ratio of R to G at 3200" K is 

from each G element 1 and transfers the charges to the different from that at 5100** K. 

vertical transfer element 4. An R signal read gate 6 shown tt.-i ** rn./^ j 

...J uni .1 J The signal component ratio of R to G cannot be changed 

hatched reads signal charges from each R element 3 and . t j * c • n • 

^ , ^ ^ *L 1 . r 1 . A A as descnbed above so that a proper ratio tor given lUumi- 

transfers the charges to the vertical transfer element 4. A B ^. . l l; • j kt T 1 

1 j+Tu u*uj J - lu f nation conditions cannot be obtained. Namely, the color 

signal read gate 7 shown hatched reads signal charges from fin • 1 . • j . • j 1 t_ /l .1 

u n 1 * -I J * c .1- t. * .-1 signal component ratio is determined only by the spectral 

each B element 2 and transfers the charges to the vertical ^ * • * * r 1 r j l / 1 * ■ 

r , ,A^. c 1 xTz-f- V J - characteristics of color filters formed on photoelectric con - 

transfer element 4. The transfer pulse (fa V3 IS applied via the • , . , , • 1 •* ui * 1 

11- irt*.L^r> jV. j . version elements, and a color Signal ratio suitable for a color 

signal line 10 to the G. R and B read gates 5, 6 and 7 to , ^ c n • i* * l • j 

* temperature or illummation light cannot be obtained, 

control read timings. ^ * 

A horizontal transfer unit 12 transfers, in the horizontal 65 SUMMARY OF THE INVENTION 

direction, signal charges transferred in parallel from the It is an object of the present invention to provide a solid 

vertical transfer elements 4 at the columns in the unit of one state image pickup device capable of independently and 
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variably contiolling the sensitivities of different color ligh t FIG. 2 is a timing chart illustrating the operation of the 

reception elements (e. g., R, G and B elements), i.e., the solid state image pickup device shown in FIG. 1. 

signal storage times, so as to obtain a color signal compo - FIG, 3 is an enlarged plan view showing a portion of a 

n^nt ratio siiitahlp. fnr a mlnr temperature of illuminatinn gglid state image pickup device according to a second 

h fi^ht whictr illuminates a subjec t. 5 embodiment of the invention. 

It is another object of the invention to provide a solid state piG. 4 is a timing chart illustrating the operation of the 

image pickup device capable of reducing an output level solid state image pickup device shown in FIG. 3. 

difference to be caused by a difference in the amounts of 5 ^ ^.^^ ^^^^ ^ -^^ ^ 

crosstalk from some hght reception elements to other light ^^^^ ^^^^^ • -^j^ ^^^-^^ according to a third embodi- 

reception elements. 10 ^^^^ invention. 

According to one aspect of the present invention, there is ^ ^ ^^^^^ illustrating the operation of the 

provided a solid state image pickup device composing: a ^^j^^ ^^^^^ ^ ^^^-^ ^^^^^ pf^ 5 

plurality of photoelectnc conversion elements formed on a _ r 

two-dimensional plane for generating and accumulating ^.l^^' ^ ^^^^^'^^ ^''^'^^ °f ^ ^''^""'i f^"" ^^^^^.^^g ^ 

electric charges corresponding to an amount of incidence difference in the amounts of crosstalk and determinmg an 

light; color filters of a pluraUty of colors disposed on the integration tmie according to the third embodiment, 

plurality of photoelectric conversion elements; control sig- F^G. 8 is an enlarged plan view showing a portion of a 

nal generating means for independently setting for each conventional solid state image pickup device, 

color a charge storage time of the plurality of photoelectric FIG. 9 is a timing chart illustrating the operation of the 

conversion elements formed with color filters and generating ^ solid state image pickup device shown in FIG. 8. 
for each color a read control signal of the plurality of 

photoelectric conversion elements after a lapse of each DETAILED DESCRIPTION OF THE 

charge storage time; reading means for reading electric PREFERRED EMBODIMENTS 

charges from the plurahty of photoelectric conversion elc- -j^^^ Embodiment 

ments for each color in response to each read control signal ^ 

for each color; transfer means for transfening electric FIG, 1 is an enlarged plan view showing a portion of a 

charges read by the reading means; and output means for solid state image pickup device according to the first 

outputting electric charges transferred by the transfer means embodiment of the invention, and FIG. 2 is a timing chart 

an output circuit. illustrating the operation of the solid state image pickup 

It is possible to adjust the sensitivities of photoelectri c device. In FIGS, 1 and 2, elements having identical refer- 

c onversioD elements of respective colors, e.g.. R. G and B bv "^^^^^^ those shown m FIGS. 8 and 9 have 

c^trolUng a relation between charge storage times fimdamentally the same functions as those described with 

(integration limes) of R, G and B elements. It is therefore * ^^'^ 

possible to s et an optimum color signal component ratio in The solid state image pickup device shown in FIG. 1 has 

,;^^ac cordance withT color temperature ot a subje ct. the same layout (so-called Bayer layout) as that of the color 

According to another aspect of the present invention. P^^^ shown in FIG. 8. This solid state image pickup device 

there is provided a solid state image pickup device com- ^"f ^rain structure which uses a semiconductor 

prising: a plurality of photoelectric conversion elements ^^^^^i^ate SUB as a dram. For the general background of the 

formed on a two^limensional plane for generating and 40 drain structure, for example, refer to JP-A-5- 

accumulating electric charges corresponding to an amount ^36354 which is herem mcorporated by reference. At the 

of incidence light; color filters of a plurality of colors (^f ^ ) are disposed from the left 

disposed on the plurality of photoelectric conversion ele- "g*^^ the order of B, G, B, G, B G, . . and the second 

menls; control signal generating means for independently (^^^^^^ Une) 12, elements are disposed from the left to 

setting, for each of a plurality of different groups of color 45 ^f^^ ^^^^^,0^ ^ R, G, R, , . . At the third and 

filters of one color divided in correspondence with a differ- followmg rows, elements are disposed by repeating the same 

ent color of adjacent color filters in a column direction, a ^^y^^^ t*^^ ^^^1 and second rows, 

charge storage time of the photoelectric conversion elements Different structures from the structure shown in FIG. 8 

of each different group, and generating a read control signal will be described. Four-phase pulses (t)Vl, (() V2B, (|)V2R and 

of the photoelectric conversion elements of each different 50 applied via signal lines 8, 34, 35, 10 and 11 to four 

group after a lapse of each charge storage time; reading transfer electrodes corresponding to each light reception 

means for reading electric charges from the photoelectric element. 

conversion elements of each group in response to each read AG signal read gate (electrode) 31 shown hatched is used 

control signal for each group; transfer means for transferring for reading a signal charge from each G element and 

electric charges read by the reading means; and output 55 transferring it to its vertical transfer element 4. A B signal 

means for outputting electric charges transferred by the read gate 32 shown hatched is used for reading a signal 

transfer means to an output circuit. charge from each B element and transferring it to its vertical 

Fixed pattern noises to be cause by a difference amount of transfer element 4. A R signal read gate 33 shown hatched 

crosstalk to be caused by different color filter layouts can be is used for reading a signal charge from each R element and 

reduced by adjusting the charge storage times of different eo transferring it to its vertical transfer element 4. 

groups of photoelectric conversion elements of a certain The G signal read gate 31 is formed in a lower area of the 

color. G element 1. The B and R signal read gates 32 and 33 are 

formed in middle areas of the B and R elements 2 and 3. 

BRIEF DESCRIPTION OF THE DRAWINGS si^ce the position of the read gate is changed with color, the 

FIG. 1 is an enlarged plan view showing a portion of a 65 wiring pattern connected to each read gate can be simplified, 

solid state image pickup device according to a first cmbodi- Characteristic points of this embodiment are that the read 

ment of the invention. gates 31, 32 and 33 of respective colors are independently 
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controlled by different control signals ^V^, ^VIB and negative potential transfer pulses 45 for transferring signal 

(t)V2R, i.e., the read gate 31 of the G element 1 is controlled charges on the vertical transfer element 4 in the vertical 

by the signal (t)V3, the read gate 32 of the B element 2 is direction. The read pulse 39 and transfer pulses 45 are 

controlled by the signal (t)V2B, and the read gate 33 of the therefore contained in the same signal i^V3. Such a signal 

R element 3 is controlled by the signal (|)V2R. This is 5 structure is also applied to the signals (()V2R and (j)V2B. 
considerably different from the conventional techniques 

described with FIG. 8 in which the signal (|)V3 controls all 2nd Embodiment 

the read gates 5, 6 and 7 for reading light reception elements ^^j^^g^j p^^^ ^-^^ ^^^^-^^ ^ portion of a 

01 ail colors. ^^^^^ image pickup device according to the second 
A controUer 110 generates signals <t>IC, (t)Vl, (t)V2R, lO embodiment of the invention, and FIG. 4 is a timing chart 

(t>V2B, (t)V3, (t)V4, (|)H1 and <t)H2 shown in FIG. 2. As seen Olustrating the operation of the solid state image pickup 

from the timing chart of FIG. 2, the read gate 31 of the G device. In FIGS. 3 and 4, elements having identical refer- 

element 1 is controlled by a positive potential pulse 39 ence numerals to those shown in FIGS. 8 and 9 have 

supplied as the signal (j)V3, the read gate 32 of the B element fundamentally the same functions as those described with 

2 is controlled by a positive potential pulse 41 supplied as 35 pi(}s, 8 and 9. 

the sigiiaHV2B, and the read gate 33 of the R element 3 i^ As different from the Bayer layout of the first 

controlled by a positive potentia pulse 40 supphed as the embodiment, in the solid state image pickup device shown 

signal tV2R. Therefore the signd charge read Ummgs of G, 3 j^^^ ^^^^^^^^ ^ ^ ^- ^^ ^^^^^^^ 

B and R elements can be controlled mdependenay. ^ ^^^^^^ (right/left) direction by about a half 

More specifically, the signal storage time (integration ^ of an element pitch from light reception elements of an 

time) of the R element 3 is determined by a period t^ from adjacent R/B light reception row in the column (up/down) 

the fall timing of the clear pulse 16 to the fall timing of the direction. At the first row (first line) LI, only G elements 51 

read pulse 40, The signal storage time (mtegration time) of are disposed. At the second row (second line) L2, B elements 

the B element 2 is determined by a period t^^ from the fall 53 and R elements 52 are alternately disposed from the left 

timing of the clear pulse 16 to the fall timing of the read ^ to right, at the third row (third line) U, only G elemenU 51 

pulse 41. The signal storage time (integration time) of the G are disposed, and at the fourth row (fourth line) L4, R 

element 1 is determined by a period t^ from the fall timing elements 52 and B elements 53 are alternately disposed from 

of the clear pulse 16 to the fall timing of the read pulse 39. the left to right. At the following rows, the above layout is 

With the read control pulses 40, 41 and 39, the integration repeated. light reception elements 51, 52 and 53 fill a half 

time is t^^t^^^. Since the quantity of read charges is area of the two-dimensional matrix having nine rows LI to 

proportional to the integration time, the sensitivity to R is L9 and ten columns CI to CIO. 

substantially higher than the sensitivity to B, In this case, pj^st vertical transfer elements 54 extending in the column 

th erefore, the solid image pickup device is suitable for direction in a zigzag way between adjacent light reception 

pi cking up an image under illumination at a high color columns transfer signal charges obtained from the G ele- 

temperaturc. ments 51 to the lower area in the column direction. Charges 

If the read control pulse 40 of the R element is changed in the G element 51 are read to the right vertical transfer 

to a pulse 49 indicated by a broken line and the read control element 54. The first vertical transfer element 54 has four 

pulse 41 of the B element 2 is changed to a puke 50 transfer electrodes per one light reception element. The four 

indicated by a broken line, then the integration time t^ of ^ transfer electrodes constitute one transfer stage. Coupled 

the R element 3 and the integration time of the B element transfer stages of one column constitute vertical transfer 

2 have a relation of t^<t^^. Therefore, the sensitivity to B elements 54 of one column. The four transfer electrodes 

is substantially higher than the sensitivity to R. In this case, corresponding to each light reception element are applied 

the solid image pickup device is suitable for picking up an with four-phase transfer pulses (t)Vl, ^V2, <^V3 and j)V4. 

image under illumination at a low color temperature. Similarly, second vertical transfer elements 55 extending 

In this embodiment, the timing of applying a positive in the column direction in a zigzag way between adjacent 

potential read control pulse is a djusted independently fo r fight reception columns transfer signal charges obtained 

eack color . Therefore, t he signal inte gration time (storage from the R and B elements 52 and 53 to the lower area in the 

time) of each color can" be controlled as desired and an column direction. Charges in the G element 52 or B element 

op timum color signal component ratio can be set . 50 51 are read to the right vertical transfer element 55. The 

Pulses 42, 43, 44, 45 and 46 shown in FIG. 2 are second vertical transfer element 55 has four transfer elec- 

four-phase vertical transfer pulses applied as the signals trodes per one light reception element. The four transfer 

(J) VI, (()V2R, <t)V2B, (t)V3 and <t>V4. The pulses 43 and 44 electrodes constitute one transfer stage. Coupled transfer 

have the same phase. The signals <t>V2R and (t)V2B have stages of one column constitute vertical transfer elements 55 

different read control pulses 40 and 41 and the same transfer 55 of one column. The four transfer electrodes corresponding to 

pulses 43 and 44. each light reception element are applied with the four-phase 

The vertical transfer el ement 4 transfers charges in transfer pulses 4) VI, (t>V2, (t)V3 and <t)V4. 
resp onse to the four-ph ase^ulses (t)Vl, (t)V2R, (t)V3 and (t>V4 The transfer electrodes of the first and second vertical 
or t he Tour-pnase pulses (|)V1 <t'V2B, <t)V3 and <i>V 4. Asignal transfer elements 54 and 55 for the same phase are formed 
47 in the signals <^H1 and conceptually illustrates 60 electrically integrally. A transfer electrode 56 electrically 
two-phase horizontal transfer pulses for driving the horizon- connected to the vertical transfer elements 54 and 55 in the 
tal transfer unit 12. Apixel signal 48 in an output signal OUT row direction is applied with the signal <^V1 (vertical trans- 
is a voltage signal output from an output circuit 13. The fer pulse 73) shown in FIG. 4 and forms a portion of the 
fundamental vertical transfer operation is the same as the vertical transfer elements 54 and 55. A transfer electrode 57 
conventional techniques described with FIG. 8. 65 electrically connected to the vertical transfer elements 54 

The signal (t)V3 contains the positive potential read pulse and 55 in the row direction is applied with the signal ^V2 

39 for reading signal charges from the G element and the (vertical transfer pulse 74) shown in FIG. 4 and forms a 
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portion of the vertical transfer elements 54 and 55. Atransfer 
electrode 58 electrically connected to the vertical transfer 
elements 54 and 55 in the row direction is applied with the 
signal (t)V3 (vertical transfer pulse 75) shown in FIG. 4 and 
forms a portion of the vertical transfer elements 54 and 55. 
A transfer electrode 59 electrically connected to the vertical 
transfer elements 54 and 55 in the row direction is applied 
with the signal ^V4 (vertical transfer pulse 76) shown in 
FIG. 4 and forms a portion of the vertical transfer elements 
54 and 55. 

Signal charges transferred in a zigzag way by the vertical 
transfer elements 54 and 55 to the lower area in the column 
direction are guided by a transfer electrode to positions at 
equal pitch in the row direction. In this case, the signals (|)V1 
and <t)V2 are applied to the transfer electrode 60. 

Reference numerals 61, 62 and 63 conceptually represent 
bundles of electric charges of each R, G and B element, the 
electric charges being stored in a semiconductor charge 
storage region under the transfer gate 60. A region 81 shown 
hatched is an element isolation layer (insulating layer) for 
electrically separating each photoelectric conversion ele- 
ment from the vertical transfer elements 54 and 55 and 
electrically separating each vertical transfer element 54 from 
each vertical transfer element 55. Regions 101, 102 and 103 
without the element separation layer 81 between each pho- 
toelectric conversion element and the vertical transfer ele- 
ments 54 and 55 are signal read gates. These read gates 101, 
102 and 103 are electrically integrally formed with the 
transfer electrodes 58, 56 and 57 forming portions of the 
vertical transfer elements 54 and 55. The signals <t>V3, ^Vl 
and (|)V2 are applied to the read gates 101, 102 and 103. 

A B signal is read from the B element 53 by applying a 
positive potential read pulse 70 (FIG. 4) as the signal ^Yl 
to the read gate 102. An R signal is read from the R element 

52 by applying a positive potential read pulse 71 (FIG. 4) as 
the signal ^V2 to the read gate 103. A G signal is read from 
the G element 51 by applying a positive potential read pulse 
72 (FIG. 4) as the signal 4»V3 to the read gate 101. It is 
therefore possible to independently contrnl the fiignal ch arge 
r ead timings of G. B and R . 

A signal storage time (integration time) of the B element 

53 is determined by a period t^^ from the fall timing of the 
clear pulse 16 to the fall timing of the read pulse 70. A signal 
storage time (integration time) of the R element 52 is 
determined by a period ij^ from the fall timing of the clear 
pulse 16 to the fall timing of the read pulse 71, A signal 
storage time (integration time) of the G element 51 is 
determined by a period t^^ from the fall timing of the clear 
pulse 16 to the fall timing of the read pulse 72. 

With the read pulses 70, 71 and 72, the integration time 
is \jiji>\-BH- Th^ sensitivity to R is substantially higher than 
the sensitivity to B. In this case, therefore, the solid im age 
pi ckup device is suitable lor pictang up an image und c r 
il lumination at a hiph color tem perature In contrast, if the 
read pulse 71 of the read control signal (|)V2 for the R 
element 52 is changed to a pulse 80 indicated by a broken 
hne and the read pulse 70 of the read control signal for 
the B element 53 is changed to a pulse 79 indicated by a 
broken line, then the integration time ij^ of the R element 52 
and the integration time t^^^ of the B element 53 have a 
relation of \ju.<iBL' Therefore, the sensitivity to B is sub- 
stantially higher than the sensitivity to R. In this case, the 

?^nliH ^mapje pictnip Hevirft is <;in«ah1ft fnr picking up an 

ima ^e und er ilhimi natinp at a low color temt>eratur e. 

A different point of the second embodiment from the first 
embodiment (FIG. 1) is that only the pulse feed lines for the 
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four-phase vertical transfer pulses (|)V1, {()V2, (j) V3 and tt>V4 
are used without adding specific pulse feed lines. 

A signal 77 in the signals ^Hl and ^Y\2 shown in FIG. 4 
conceptually shows the two-phase horizontal transfer pulses 

5 for driving the horizontal transfer tmit 12, A pixel signal 78 
in an output signal OUT is a voltage signal output from an 
output circuit 13. The first pixel signal 78 is a pixel signal 
combining signals from the first row LI and second row L2. 
The second pixel signal 78 is a pixel signal combining 

]0 signals from the third row L3 and fourth row L4. 

3rd Embodiment 

FIG. 5 is an enlarged plan view showing a portion of a 
solid state image pickup device according to the third 
embodiment of the invention, and FIG. 6 is a timing chart 
illustrating the operation of the solid state image pickup 
device. In FIGS. 5 and 6, elements having identical refer- 
ence numerals to those shown in FIGS. 8 and 9 have 
fundamentally the same functions as those described with 
FIGS. 8 and 9. 

The solid state image pickup device shown in FIG. 5 has 
the same layout (so-called Bayer layout) as that of the color 
filter of the first embodiment (FIG. 1). Tliis solid state image 
pickup device has an overflow drain structure which uses a 
semiconductor substrate SUB as a drain. The layout of color 
filters is also same as that of the first embodiment. 

Different structures from the structures shown in FIGS. 1 
and 8 will be described. A signal read gate 91 shown hatched 
is used for reading a signal from the G element 1 at the odd 
3Q row (LI, L3, L5) and is formed in an upper area of the G 
element 1. A signal read gate 92 shown hatched is used for 
reading a signal from the G element 1 at the even row (L2, 
L4, L6) and is formed in a lower area of the G element 1. The 
read gate 91 is controlled by a pulse 93 (FIG. 6) in the signal 
(t)V2, and the read gate 92 is controlled by a pulse 94 (FIG. 
6) in the signal (j)V3. In addition to the read gate 92, the read 
pulse 94 also controls both the read gate 6 of the R element 
3 and the read gate 7 of the B element 2. 

An integration time of the B element 2, R element 3, and 
G clement at the even row is determined by a period tj,^^ 
from the falling timing of the clear pulse 16 to the falling 
timing of the rcad_pulse 94. The integration time of the G 
element at the odd row is determined by a period t^ from the 
falling timing of the clear pulse 16 to the falling timing of 
45 the read pulse 93. 

The c haracteris tic feature of the third embodiment is that 
the signal mtegradon time of the G element at the even row 
(l27L4, L6) sand witched between the upper and lower B 
elements and the signal integration time of the G element at 
50 tTie odd row (LI, L3, L5) sand witched between the upper 
and lower R elements c an be controlled independe ntly. 
Namely, the re lative effective sensitivities of the G eleme nts 
aflhe even and odd rows can be independently controlled a s 
'"HesiretT lThis provides the following advanta ges! 
55 Tn the layout of photoelectric conversion elements of a 
lattice or matrix shape, a crosstalk occurs between adjacent 
light reception elements because the light reception elements 
are nearer to each other in the vertical direction. The 
influence of crosstalk becomes conspicuous as light recep- 
tion elements are highly integrated and made finer. A most 
severe issue is that the crosstalk amount from the B element 
to the G element is different from the crosstalk amount from 
the R element to the G element. Therefore, even if the same 
G signal is picked up, the output level at the even row 
65 becomes different from that at the odd row so that a fixed 
lateral stripe pattern is formed on a reproduced image as 
noises. 
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em bpdimS lit, the sensitivities of the G elements at the pdd-^ 
lanj^ife'iv^l^^ imade-diffeTerit '.'by adjusting, t^^^^ signal < 

linjl^gfation^times. Therefcir|5^th'e%^ be caused ^ 




• mUI^L? f o w'fo M ti'etcf mined by the falling timing of the/ 
ugggS^lggiw93»jii-' th'e signal ^V2 is adjusted so that ^ ' 



"difference At^ between 



t^' and the ^, 
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Integration time 
integration time ij^Qg of thk^xf^Enent^lhe'even row to be^ 
determined by the falling timingibf the-iea^^ pulse 94 in the/ 
f'signal (t>V3 corresponds to a differe'nce bis'tweeri crosslaUc 
^Lamounts. In this manner^ even if there is a^d ifferendev 
^bet ween crosstalk ampunts.ihe output levels of the G si gnals 
■ at ti&e cve iijgd odd rows can be niade substantially equ al so 
I ^bs^^i & i^ ^'d late c af^tTi^ nois es can' be^ redu ced 

FIG. 7 shows an example of a system configuration wliich 
d etermines the integration time i^' by detecting a difiFerenc e 
i n the crosstalk amount between R and B elernents relati ve 
to the G element in accordance >with RGB sign als. 
~ A two-dimensional solid state image pickup device 101 is 
a device same as the device shown in FIG. 5 and outputs a 
signal SI to a color signal processing circuit 102. The color 
signal processing circuit 102 executes a color signal pro- 
cessing such as color temperature adjustme nt (white 
balag^e) for the signal Jil, and outputs a video signaT"S2 to 
a display device 105 and outputs RGB signals S3 to an 
integration time determining circuit 103. 

TRgSinte patJonltimedeterminin&cif^^ 
sig naHevels-of-tfae-G-elements-at-the-even-and-odd-row s^in 
ac cordance~with-the7RGB'signa1s"5%37The-G-element at t he 
o dd /row-receives'crosstalk from'the~adiac^ R elemeg fin 
t he <verticalZdJrcctioip ^The-G-elenacnt-at"the^^ 
:yeceivescrossta lk-fromlhe"ad jic.erit^BJIc ment~in~^ 
directiCTrFl ^cfsignal levelfeThejGgement atjh^ 
i sja?fter-th~annhat'atnhe~even/6v^fee^^igttcgra^^^^ .t^' j is 
s hortenedao^thereb y-lo wer the sensi4ivitv"of'the~G7elern ent 
a t the od^d row. Conve^^ if ' the"^jgriarievel of the^ G 
eleinent'at-the'^dTovrissmaller than thatzat-theieyen,row, 
the integfation.time tc.* is ma de loD geMojbereby raise the 
sensitivity-of-the G'elemehTanhe' 6ddTow7 B y adjusting th e 
inte aralion'tfmeti^Vtheoutput levelsof tlie G elernentsjit the- 
even and ogg-rows can'be~made equal^even it tne crosstetit 
am grams 6f Ifl^ G elemenis-at -the, even and odd' rows are 

The7inlegration'time"detelminin^ the 
Integra don timel^* to a driver circuitj.04.11ie_driver circuit 
1 04 generates the'sipallt)V2~correspondingJo^Uie^ 
integrationlime T(j' and also generates the signals ^IC, ^Vl\ 

(t>;v^3r^v4r(t>Hi;a^^^ 

In accordance with these signals generated by the driver 
circuit 104, the solid state image pickup device 101 is 



only to the above embodiments. It is apparent that various 
modifications, improvements, combinations, and the like 
can be made by those skilled in the art. 
What is claimed is: 

1. A solid state image pickup device comprising: 
a plurality of photoelectric conversion elements formed 

on a two-dimensional plane for generating and accu- 
mulating electric charges corresponding to an amount 
of incidence light; 
color filters of a plurality of colors disposed on the 

plurality of photoelectric conversion elements; 
control signal generating means for independently setting 
for each color a charge storage time of the plurality of 
photoelectric conversion elements formed with color 
filters and generating for each color a read control 
signal of the plurality of photoelectric conversion ele- 
ments after a lapse of each charge storage time; 
reading means for reading electric charges from the 
plurality of photoelectric conversion elements for each 
color in response to each read control signal for each 
color; 

transfer means for transferring electric charges read by 

said reading means; and 
output means for outputting electric charges transferred 
by said transfer means to an output circuit. 

2. A solid state image pickup device according to claim 1, 
wherein said transfer means has a plurality of transfer 
electrodes corresponding to each photoelectric conversion 
element, and said reading means includes a read electrode 

30 integrally formed with said transfer electrode, the device 
further comprising a signal line for each color for supplying 
the read control signal for each color to the read electrode for 
each color. 

3. A solid state image pickup device according to claim 1, 
35 further comprising transfer signal supplying means for sup- 
plying the transfer signal via the signal lines to the plurality 
of transfer electrodes, wherein a relative position of the read 
electrode to the photoelectric conversion element is different 
between photoelectric conversion elements of at least two 
colors. 

4. A solid state image pickup device according to claim 1, 
wherein the plurality of color filters include red, green and 
blur color filters of three colors, the plurality of photoelectric 
conversion elements include a first photoelectric conversion 
element group formed with red color filters, a second 
photoelectric conversion element group formed with green 
color filters, and a third photoelectric conversion element 
group formed with blue color filters, and said control signal 
generating means independently sets the charge storage 
times for the first to is third photoelectric conversion ele- 
ment groups and generates the read control signal for each 
color. 

5. A solid state image pickup device according to claim 1, 
wherein said control signal generating means sets the stor- 
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controlled. The G element at the odd row accumulate s 55 age time for the first photoelectric conversion element group 
char£^.onlxdlldogJlhfiJ^^ t^,'. Ths_G_ekment longer than the storage time for the third photoelectric 

at the eveg rgvt^ accumulates charges only dv.dngJi£-inte- conversion group as compared with a case of a second 

illumination color temperature lower than a first illumination 
color temperature which is a color temperature of a subject 
60 whose image is to be picked up, and generates the read 
control signal for each color after a lapse of the storage lime. 

6. A solid state image pickup device according to claim 1, 
further comprising clearing means for clearing electric 
charges accumulated in all photoelectric conversion ele- 
65 ments for all the colors and thereafter starting charge accu- 
mulation by all photoelectric conversion elements for all the 
colors. 



g ration tinie t^^^^. Since t he new integration time t^' is fe d 
b ack, the signal levels o f the G elements at tl^e evep and_n HH 
rows are made equal. 

"llie output signal SI of the solid state image pickup 
device 101 is supplied via the color processing circuit 102 to 
the display device 105 as described above, and the display 
device 105 displays an image with less fixed lateral stripe 
pattern noises. 

The present invention has been described in connection 
with the preferred embodiments. The invention is not limited 
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7. A solid state image pickup device according to claim 3, 
wtierein the photoelectric conversion elements and the color 
filters are disposed in a two-dimensional matrix shape, green 
and blue color filters are alternately disposed at some rows, 
and green and red color filters are alternately disposed at 5 
other roes. 

8. A solid state image pickup device according to claim 7, 
wherein green and blue color filters are disposed alternately 
at some columns and green and red filters are alternately 
disposed at other columns. lO 

9. A solid stale image pickup device according to claim 3, 
wherein the photoelectric conversion elements and the color 
filters are disposed in a two-dimensional matrix shape, and 
each row includes color filters of a plurality of colors. 

10. A solid state image pickup device according to claim 15 
8, wherein said transfer signal supplying means supplies a 
four-phase transfer signal. 

11. A solid state image pickup device according to claim 

10, wherein the signal line includes five signal lines. 

12. A solid state image pickup device according to claim 20 

11, wherein a signal line corresponding to a red photoelectric 
conversion element and a signal line corresponding to a blue 
photoelectric conversion element supply different read con- 
trol signals and same transfer signals. 

13. A solid state image pickup device according to claim 25 

12, wherein said transfer means includes four transfer elec- 
trodes for each photoelectric conversion element. 
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14. A solid state image pickup device according to claim 
3, wherein the photoelectric conversion elements are dis- 
posed in a two-dimensional matrix shape, and a photoelec- 
tric conversion element row and an adjacent photoelectric 
conversion element row is deviated by a half pitch of 
photoelectric conversion elements in a row direction. 

15. A solid state image pickup device according to claim 

14, wherein said transfer means extends in a zigzag way 
between adjacent photoelectric elements in a column direc- 
tion. 

16. A solid state image pickup device according to claim 

15, wherein only green color filters are disposed at some 
rows, and blue and red color filters are alternately disposed 
at other rows. 

17. A solid state image pickup device according to claim 

16, wherein said transfer signal supplying means supplies a 
four-phase transfer signal, 

18. A solid state image pickup device according to claim 

17, wherein the signal line includes four signal lines. 

19. A solid state image pickup device according to claim 

18, wherein said transfer means includes four transfer elec- 
trodes for each photoelectric conversion element. 

♦ ♦ * ♦ * 
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